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* Measurement of the chests and other physical features of
United States and Soviet Russian track and field stars showed
the Americans broader chested, taller, lighter in weight and
about two and a half years younger.

Comparison of the measurements of the American group with
those made on the 1940 and 1949 N.C.A.A. track and field stars

in a previous study indicated that the Americans are developing
relatively broader, flatter chests and are growing taller.

BECAUSE OF REFERENCES made some years ago to
certain great track stars being barrel-chested, I
measured the chests of 98 track stars who partici-
pated in the 1940 National Collegiate Athletic As-
sociation track and field meet held in Minneapolis.
The results indicated that the chests of these ath-
letes were relatively broad and flat.3 Again in 1949
I made a similar study on 120 participants who
competed in the N.C.A.A. track and field meet in
Los Angeles. My findings4 were like those of the
earlier study. And for the third time I was prompted
to carry out such a study when the finest track and
field stars of Russia and the United States met in a
dual track and field meet, July 12-13, 1964, in Los
Angeles. The purposes were:

1. To determine whether there was any appreci-
able difference between these two groups in chest
development, height and weight, and

2. To compare the measurements of the 1964
American team with those made on the 1940 and
1949 track and field stars.
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Material and Method of Study
Chest measurements were made on 40 of each

group. The transverse and anteroposterior diam-
eters of the chest were measured at the nipple level
at the end of quiet expiration. A pelvimeter cali-
brated in centimeters was used for measurements.
Age, height, and weight were obtained from the re-
corded figures in the official bulletin. The thoracic
index (TI) which is the ratio of the depth of the
chest to the width is determined by dividing the
anteroposterior diameter by the transverse diameter.
This gives a number less than one, which then is
multiplied by 100 to give whole numbers. The TI
is recorded to the third digit.

Results
Thoracic Index.-Chart 1 depicts the thoracic in-

dex range and the mean average for both the Amer-
icans and the Russians. The TI range of the Ameri-
can group was from 589 to 742 and the mean value
was 647; for the Russian group the range was 624
to 785 and the mean value 709.
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Chart 1.-Thoracic Index Range (column at left) of 40
Russian and 40 American track and field stars. (Each dot
and circle represents one athlete.)

Height
The range in height of the Americans was from

66 inches to 79.5 inches and the mean average 73
inches; of the Russians, 64 to 75.5 inches with a
mean of 71.4 inches.

Weight
The weight range of the Americans was from 120

to 260 pounds with a mean average of 166. For the
Russians the range was from 136 to 243 pounds and
the mean 171 pounds.

Age
The Americans ranged in age from 18 to 32 years

with a mean average of 24 years. The age range of
the Russians was from 20 to 34 years and the mean
26.5 years.

Comparison of the measurements of the 1964
American team compared with those of the 1940 and
1949 N.C.A.A. stars indicates that American track
and field stars are developing broader, flatter chests

A. B.
Figure 1.-Pantographic tracings showing manner of

chest excursion from end of quiet expiration to full in-
spiration (Malone1) in A deep chest, and B broad chest.

and are growing taller. The mean TI dropped from
677 in the 1940 group to 647 in the 1964 team,
and the mean average height was almost an inch
greater. There apparently was no appreciable change
in weight (Table 2).
The foregoing data (summarized in Table 1) in-

dicates that the Russians were deeper chested, about
one and a half inches shorter, slightly heavier and
about two and a half years older than the Ameri-
cans.

Discussion
In earlier studies2'5'6 it was observed that the

chest of the newborn is almost round. At the end
of the first inspiration the depth is even greater than
the width. The TI is about 1.060. The chest flattens
rapidly in infancy. At the end of the first year the TI
is about .780, and by age five the depth of the chest
is about 72 per cent of the width (TI .720). Maturity
of the chest is reached at about the age of puberty,
when the TI is about .6707 (in the present study
even lower). This is normal chest development. The
deep chest, one with a high TI, probably can be con-
sidered one of retarded development. This type was
found more often in the children of the poorer socio-
economic groups.8

TABLE 1.-Mean Averages, Physical Data, U.S.A. and U.S.S.R. Groups of Athletes

Thoracic Height Weight Number
Index Age (inches) (pounds) Measured

Americans ...647 24 yrs. 73 166 40
Russians . 704 26.5 yrs. 71.4 171 40t

*Ratio of depth of chest to width. tOnly 35 cases for height and weight.

TABLE 2.-Comparative Mean Measurements of the 1940 and 1949 N.C.A.A. Stars with the
1964 Group

Thoracic Height Weight Numbers
Index (inches) (pounds) Measured

N.C.A.A. 1940 . 677
N.C.A.A. 1949 .. 667
American team 1964 647

72
73
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The deeper the chest (higher TI), the more nearly
perpendicular are the ribs to the spine. The broader'
the chest (lower TI), the more diagonally the ribs.
On inspiration the greater expansion is anterior and
upward in the deep chest; in the broad chest, ex-
pansion is mostly lateral, upward, and forward.
Malone' demonstrated this many years ago by pan-
tographic tracings of the chest, showing that the
chest expansion and vital capacity are greater in the
broad chest (Figure 1).
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